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WPB ORDER M-293 

• EFFECTIVE ON MAY 1 , 1 943, the 
W ar fViMliirtioii liounrH (friu^al SiluMlul- 
ing Onlt*r wrnl iiilo elT«*rt. Tliirt 

OnliT rovfPH u hroail lifM <»f »liat an‘ 
known as '%Titiral roinnioti rnni|>oiuMits'^ 
wliirh inrlnde many tilings from jt*wel 
liearings to firt* extinguislirrs. 

(«en«‘ral Kadio (‘ciiiipinnit roines midt*r 
a general lu'ading of '”IVsl lM{in|im<Mil/* 
This inrltidt's nearly all (h^neral Kadio inslriiiiH'iits rxtrpt Variars. 
rlitMislats, kiiohs. and dials, and similar parts. Tlir list of matt^rial as 
dcs»TilM*d in tin* ()rd<*r is giviMi on page 2. 

L nder the terms of the Order the W IMi will seliediile* the deliveries 
of all of tlies<^ materials. As a general rule, it isex|s*eted that the regular 
priority system will guide the organization of the shipping sehediile. 
However, the W PB may ehange it around suhstantially in order to 
aeeomniiMlate the most urgent requirements first. 

After May 1 all orders for test equipment as <lefined hy tin* Order 
must bt* a<‘e«impanied by an approved Form IM)-5.i6. This is in elTeet 
another version of the old FO*lA. It is an application form wliieh 
the pros|R*etive buyer s<*uds to Kadio and Kadar Division of W l*H 
for approv al. (>ne eiqiy of the form is S4*nl to the supplier w ith the order. 
W e are prohibited from aeeepling onlers after May I that <h» not have 
the l*l)-556 hiriii attuehed. 


IMPORTANT 

• BE SUREtoattaeh approved WPB Form PD-o.Tb to all 
orders for instruments after May 1, 1^)13. Oopii^s of PD-ooO 
and Sidieduling Order M-293 may be iditained from your 
regional W ar Proiliietion Board office. 

St*nd Pl)-Si>6 to the W ar Proiluetioii Board, Kadio and Kadar 
Division (Kefereiiee: M-293), Washington, 1). (!., for approval. 
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GENERAL RADIO^ 


'I'liis adileil <’<}mplicaticMi uill liuvc at 
leant one \cr> iint^fiil rcniill. It \\ill Im* 
jxiHnilile l<» ncliciliilt* orders so that the 
iiit>ht urgent war iit'eds will lie s<‘r\ed 
lirsl. and it does awa\ with the neeessit> 
for aii> kind of priority <‘erlifiealioii. \n 


approved PD-ordi hirni siippleinents and 
n‘plaees e\«T\ other kind of priorit\ 
etrtilieation that has Ueii heretidore 
HMpiired. 

Oopies of Order and of ^’orln 

iM)*5r>6 ean Im* ohtained from \oiir 
liM^al War l*r«Nliieti<»ii Hoard. 


TEST EQUIPMENT (ELECTRONIC) 

AS SPlr:i:iKIKI) l:N OKDKR \1-2VJ 


a. (feiieralors of \iidio and Hadio 
KnMpiein-y Signals, except Kotary TyiM*. 
Hadio frequency signal generators. 
Kadio frequency osi^illators. 

Audio frequency signal generators. 
Audio frequency oscillators, 
h. E'n*quency Measuring Kquipinent, 
including Stantlards. 

IViniarv and secondary stan«iards, and 
asMX'iated measuring etpjipineiit. 
lnter|M>lation ositillators. 

Heterodyne detectors. 

A mho frequency inelers. 

Ldectronic^ fre(piency inelers. 
Kleclronic deviation inelers. 

W aveinelers. W ave Analyz**rs. 

c. W ave form Measuring Kqnipnient. 

Ilannonic analyxiTs. 

OalluHle Hay Oseillos4*o|M‘s. 

«1. Power Supplies (ele«*lronic.) and 
Viiltage Ih'giilalors.’*' 

e. Irn|)edance, iiulu<‘tance, capaci- 
taiu'e. vollage, ani|xrage, and resistant*** 

''I'Km tior* rnM inrludr V orUni. 


measiirenieiit etpiipment (except iiislru- 
ineiits contnilletl hy Limitation Onler 
L.2()3). 

lm(M*tlant*e hriilges. 

W heatstone Briilges. 

(!apat*itance Hritiges. 

Pn‘cision (itintienst'rs. 

Vacunm-tiilN* Bridges. 

Iiitliictant*<* Bridges. 

Megohm Bridges and Megtdiinmeters. 
Vacuum tulie voltmeters. 

Lleclronic tulie•testers. 

Output meters. 

Meters. 

Kleclronit: Vtilt Ohinmeters. 

Volt Ohm Milliam|>ert* Analyzers. 
Noise anti Field .Strength Meters. 

f. Precisitm .Stantlards of items in (e). 

g. Klectrtmic S|M‘etl Kegiilating Meas¬ 
uring Equipment. 

I'declronic Strohost'opit*. Devices. 

h. Klectnuiit* Hectinling Devit'es. 
(traphit*al ami Visual. 

< >st*illt»graph Hectirtlers. 



TYPE 200-B VARIAC 

Type 2(H)-B Variat*s are ntiw shipjied assenililetl ft»r 
panel nit>unting, as shtiwn at the left. At pres4*nt. 
Type 2(H)-B V’ariacs are availahle in small tpianlities on 
prompt delivery. Pritirity rating tif orders shoultl he 
A A-3 or lM*tler. 


Coprnflit. 1943. Radio Company, Caml*ridt«. Mam.. U. S. A. 
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THE NOISE PRIMER 


PART 

MAXIMUM ACCURACY IN 


VIII 

NOISE MEASUREMENTS 


• PREVIOUS CHAPTERS have cov- 
rrcci tin* llirorrtiral and prarliral ron- 
sidpratioiis iiivolvrd in making ordinary 
hoiiiid levfd ineasunMiUMils an<l analy^^s. 
The instrument A used, the T’ype 7.V)-IJ 
Sound-l>evel Meter and the T’yi'K T(>d-A 
Soiiiifl Analyzer, have been designed in 
aeiMirdamr nith acet^pted standards and 
are direet reading. For the in<»st part, 
therefon*. no auxiliary ealibration or ror- 
reetion data an* recpiired. 

In general, the accuracy of din‘ct- 
reading measuring equipment can Im* im- 
prove<) liy the use of individual calibra¬ 
tion data, and this is particularly true in 
the case of souml-measiiriiig equipment 
when*, as has Irvii pn*viou8ly |H>inted 
out, the microphone characteristic may 
deviate appreciably from theoretical 
|N>rfeetion. This chapter, therefon*, is 
dev(»ted to inforniation whi<'li the aver¬ 
age iiwr may not need and which is sel¬ 
dom available from manufaclurers in 
published form. The necessary space is 
lK*ing devoted to it here on the theory 
that the user of instriimeiits should 
know n<»t only their limitations, but how 
tlu*s4* limitatitms may Im* mininiiz4*d or 
oven*ome in thos<* few case's wlwre it 
ma> Im* nea*ssary. 

On average sounds, involving mainl\ 
fn*queneies Im* tween (>0 and 30(M) cycles, 
diffen'iit makes and models of sound- 

Fi<; 1'RK 2. Desipii «il»jretivc frerpjenev-rcs|Mmn«* 
riirvrs Is'lwmi (lO unci HtKM) cycles for sound- 
level meters as siiecilied by the American Stand¬ 
ards Association (Bulletin Z24.3^—1936). These 
standanis do not s|)ecify the response below 
60 cycles. 'Pbe extended curves represent |»res- 
ent practice as follow'e<J by the <>enerai Kxulio 
('x)mpaiiv in the Type 759-H Sound-O’vel 
Meter. ^As originally printe<l in l*art 1. the 
M*ale between 30 and cycles was im*<»rn*ctlv 

drawn. 'Phe c<irrccte<l plot is shown here.) 


level meters meeting the .V.S.A. stand¬ 
anis will generally rt*ad alike within a dl> 
or so, which is about all that can be ex- 
|K*eled in the present stage of micro¬ 
phone development. The degree to 
which the theoretical res|Kin.se curves 
must Ik* approximated to meet the 
A.S.A. requirements was shown l»y the 
tolerances in Figure 2.’* The so-calleil 
"noist! of general character’' for w hich a 
sound meter is trorrected was shown 
diagrammatically in Figure 3. 

T'here are, unfortunately, certain in¬ 
dividual applications where the sound 
iM’ing measured differs greatly from the 
general^noise of the A.S.A. standards, 

M January, 1<H3. Elxperintmur. 



O/ERAU. FREE FIELD FRCOOCNCV RESPONSES 
AMO TOLERANCES FOR SOUND LEVEL METERS 
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and din<rn*iil 1 )jn'k of .MMind-l«‘V<d nirlrrs 
may not rrad rxarlly alik4^ In siirh 
••awH iIm* i|nrstion of wliirli nu*U‘r is 
most n«‘arly at'ciirah* is mainly a(*a< 
drniir and is liable to lead to unnar- 
ranle<l eom’lnsions sim*»‘ the aeinal error 
\ull de|H‘nd in>on the. eliarai-lerislies (d’ 
the sound. Ml mieropliones of the ly|K‘K 
eomiiionly ns«*d with sound-level meters 
exhibit marked irregularities in the 
res[M)nse enrve above 30fK) eyelcs, and 
some ly|H‘s are alsf» irrt‘gular in the low- 
fre<|nene> n*gion. 'File Ik‘sI proeediire, 
then-fore, is to eorreet for these irregu¬ 
larities, so that the reading will Im- the 
samc as that whieh would In- obtained 
by a lhe<»relieally |>erfeet, but praeli- 
rally unattainable, sound-level meter 
that is, one whieh followed the design 
objective curves exactly. 'Fliis can In* 
done when the response* of the* equip- 
ment at each frecpiency ami the analysis 
of the sound are definitely known. This 
re«piin*s the use* of a calibrated sound- 
level meter and an aiialy/er. 

\ mierophone ran of course* In* (*ali- 
brateel with resiN-e-t to freepieney, thus 
providing a <*nrve simwing the res|Mmse 
at any fn*<pieney llu-oughout its range. 
\ eemiplete (‘alil>ration covering the 
wimie semnd-level meter, incimling the 
mi(‘rophone, can In* obtained from the 


sound-level ine-ter mannfaetiin'r- or the 
Ihirean of Standanis. 'Fliis provide> the 
nse*r witli an «*\aet km»wli*dge of the* sen- 
sitivity of his nieti'r umler a gi\e*n S4*t <d 
<'<imlitimis and at definite fn*4pif*m*ies. In 
onlt-r to make* ns<* <»f the <‘alibration it 
is neeessarv to know also the* freepiem-ie's 
of the* <*oni|N>nents whi(*h t'omprise* the* 
noise lN*ing m<*asured. 'FIu-n* mav In- 
determineel with the sound analy/er. 
Analyzers, like Hiiind-level meters, d<» 
not have |M*rf<*<*tly siiKNith fn*fpien<*\ 
eharaeteristiets, but the variations an* 
generallv small (*ompan*d to those* of the* 
S4Miml-level meter. llowev<*r, Ibr use with 
a calibrated sound-level nu*ter, the 
analyzer should also In* <*alibrate<l. 'Fhis 
e^an Ik* deme* by the* nianufa<‘turer, or 
by tin* us4*r, if lie has a g<NMl aiidio- 
freipieney ose'illator available. 

SOUND-LEVEL METER 
CALIBRATION 

Figure 15 shows a typie'al sound-level 
meter <*alihratie»n as supplied bv the* 
(n-neral Ifaelio (iompany. T he tip|N*r 
e’lirve n*pn*s«*nts the over-all aeoiislie-al 
free-lield response* of the sonnel-level 
meter as de-terniined in aeM’ordam*e with 
the A.S.A. stamlarels, with the* weight¬ 
ing swite’h se*t at the (1 |Nesition. TTie 
re*lati\'ely sm<H»th fn*fpie*m*y re*s|N>nH* 
throughont the medium- and low-fn*- 



^ Mr r4in)lilNin« hN«r I'MiiAril 
lrni|tnrMr« of llw 

e^ritrTMl KmiIh* e.oin|»Mn)*ii ralt- 
iH-alinn M>rvi4*e. || in rt|>rrtrfl. 
Il4i%vr«(<r. |o Im- ruiH'lMiiiinR MRniii 
uilliin N frw.wrrliii. 


l*M;ti{|'. I.l. I vpinil - 

rrapf airoiihlicat aiiiil ♦*lor- 
Irii-al raiiliralHiii <*iirvrN 
for fveK 7.V*-H Smml- 
l.e'vcl Mrtrr. 
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FREQUENCY CPS 


HK 16. 'rvpicat riirvcs the re¬ 

sponse of average 'PvPK 7.V)-B Soiin<J-Ia*vel 
Meiers lo sounds reueliing I he mierophone at 
\ari«»iis angles. 'I’he ranilorn response whieh 
corresponds I he A.S.A. Standards repre- 

MMils ihe over-all charaeterislie, assuming that 
the soniifi arrives eipially at all angles in a 
\er(ical fdane. 


FiuI'HK 17. According to the A.S.A. Standards, 
a sound-level meter is calihrated for random 
n»s|w>nse. Under (‘onditions where all of the 
sound reaches the micropluuie from the hori¬ 
zontal (6(1'’) direction the above corn^'tions 
may he applietl to the random mierophone rali- 
hration in order to ol»lain better accuracy at 
high frei]ueiici»rs. 


«|itt*in*> rogiotis 18 cliaraclerislitr of llu* 
|uczo-('hM*lrir. ly|K* ol niirrophotie. I’he 
lower eiirves represetU the eleelrieal 
rharatderislies of llie iiieler, exeliisive of 
the riiierophotie, for the three dilTereiil 
weighting eurves. TheHt* are similar lo 
the etirves sliouii iti Tigitre 2 exeept for 
the inodiri(ration8 ^^hieh are math* lo 
eorn|MMisale for the tiiierophone eharat*- 
leristicB. Ohvioitsly, athlitioiial aeotisti- 
eal e.tirves for the A and W weighlitigH 
sitnilar to that nhowti for (he C ran In^ 
plotted frotn I hew' data, if desireil. hv 
merely applying the dilTeretiees helweeti 
the three enrves for the eleetrieal ehar- 


aeteristies to the aeoitstieal (1 enrve.^ 
With all mierophone ealiltrations it 
.slionhl he remeiid><‘n*<l lhal the response 
(d the tnierophotie varies somt'what with 
diri'etioti, partieitlarly iti a vertical plane, 
rite aeoiistieal ettrve showti iti Figure IS 
represetits the random re.s|Mmw* ohtaitied 
h\ averaging the idiaraeteristies meas¬ 
ured at tlifferent atigles, as s|H*eihe«l hy 
the A.S. A. Bureau of Standards ealihra- 
tions, unless the 4‘ustotner S|M'(‘ihes other- 


B llurriitt orSliiii«litr«lii ralilirutioio nrr plollrd in tmtiK of 
cnrrrrlion raliirr than artiial M;ni>ilivity. Ilrnrr a Riirraii 
raliliralinn t'orrei>f>oiifiiii|( to the ii|iprr rur%c C in Kigurr 15 
will br invfrlfol. 'Hir Riirraii «lora m»l iiicaHiire ihr clirririral 
rr«M|urn<*\ oliurni*terUtir*i na #>how n in Fiitiirr 15, but I hr 
ttijffrrencrM Ix'lwcfui llic»c rlrrlriral rur\r«» ran icrncrall> tir 
oblainr«l aiinirirnlty arrtiralrly by takinit llir ttilfprvnm 
brtwrrn llic (Iraiitn objrrtivc mrvr# in Figiirr 2. 


uis<% are getierally made at the .Ho-(*alled 
00'’ angle of ineidenee (zen» degrees is 
straight dowti toward tlit' lop of the 
mierophone), whu*h eorresponds to a 
sfuitid arriving at tlu' mierophone in a 
horizontal tiireetioti. The mieroplumes 
an' tmrmally used in this |H)silion, hut 
itmier praetieal (‘onditions. as a result 
either of the size of the sound sotiree or 
the prest'iiee of (totisiderahle reflected 
soitnd, tiiueh of the sound reaches the 
mierophone at atigles other than 00''. 
I'his is the reasoti hu* the A.S.A.'s aver¬ 
aging proei'dtire. 

Figure 10 shows the responst' of a 
typical 'Fypf: T.yO-B Sound-Level Meter 
to soimds reaching the mierophont' from 
diffen'til din'ctions. All sound-level me¬ 
ters ttsitig so-called tion-direetional tiiiero- 
photies will have this getieral ty[K* of 
characteristic, d’he responst' of such 
tnierophones is generally symmetrical 
around a vertical axis, hi order to make 
Ir'sI list' of a calihration curve, therefore, 
the angle at whi(‘h th<‘ (talihration was 
made should Ik' known. Figure 17 shows 
the Otr responst' of a 'I’YrK 750-B Sound- 
l.evel Meter mi(‘rophone in terms of the 
random response. This curve is typical 
(d this particular tvfie of meter and may 
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1m‘ iihmI for an aililitiniial rorrrriion 
ulH*n* I hr iih4'r is certain that the soiiinl 
is all rrarliinr ilie inicroplionr in a hori¬ 
zontal ilirrrtion. I'his applies only \%hrn 
the microphone is placed at the same 
hori/onlal level as the sound source and 
the surroundings are snhstanlially mm- 
reflecting, so that only din*ct scmnd is 
n*aching the meter. 

Caution: It is obvious from Figun* 
Ih that so-called non-<iirectional mi- 
er<»phones ha%'e unusual simsitivity to 
high fnMpieneies at tlie zero degree* 
angle. When measuring sounds involving 
strong high-freipienev components, 
therefore, care should l»e taken that the 
sound strikes the microphone at an angle 
of 4f>® or greater, in onler to avoici 
undue innuence of these high-freipiency 
c4>m|Mments on tlie total n^ading. 'I'his 
is ordinarily taken care of automatically, 
since tlie microphone is normally us<*d 
at or near the 90'’ angle — that is, side 
on toward the 8our<*e. 

Sounds rea4‘hing the mi<T4»plH»n<‘ h\ 
n»fle«rtion from surrounding objects will 
arrive at angles other than 9(F. So long 
as this represents a ramlom <listrihution, 
the pnwess of averaging used in calibrat¬ 
ing tla* microphone will teml to (*am'el 
ernH*s. However, if by any chaiu'e some 
hard surface ilirectly above the micr<»- 
phone reflects or hx*uses the high fn*- 
ipiencies flownward onto the micr«»- 
plnme, s«*rious errors ma> rt'sult. 'I'his 
|N>ssihilit \ of error (‘an la* eliminati'd h) 
covering such siirfa(*es, if prescMil, with 
felt, (*ar(M‘ting, or other ahsorlauit ma¬ 
terial. Since only high fnMpieneies are 
involved, it is a relatively simple matter 
to absorb tlii'in. 

It is also |»f»ssilde, in s|>ecializcd appli¬ 
cations where .strong liigh-fnMpieiicy 
(‘om|»onents are prei-ent and wh«‘re 


('(piality of n*s|M>nse in all dire(*ti(ms in a 
horizontal plane is not nec«*ssary, to use 
the mi(‘rophone at the zero degree angle 

that is, aimed at the sound soun^‘ 
and thus obtain a I'ertain amount of 
directivity. A 8|iecial calibration is neces¬ 
sary for this work, however, since the 
variations in mii'rophcme n*sponse as the 
z<*ro-degrec angk; is approached are suf¬ 
ficiently large to make prediction of the 
zero-<legree response on tlie basis of the 
random or 99° res|>onse of doubtful 
value. Figure 16 repre.sents the average 
of a numlM^r of microphones. In any 
individual microphone the spread be¬ 
tween the zero-degree and random re- 
|H)nse curves will vary enough so that the 
errors involved in applying these av¬ 
erage curves would pr(»bably l)e as large 
a.s that causeif by high-fn^queiicy reflec¬ 
tions when using the microphone in the 
usual 90° (M>sition. 

USING THE CALIBRATED 
SOUND-LEVEL METER 

Vk hen the (’alibrated N>und-level meter 
is used with an analy/t'r, comM!tion for 
the microphone characteristic is rela¬ 
tively simple. The noise measurement 
and analysis should Ik* made in the usual 
manner. If any of the important sound 
(*onq>onents <M*cur at freipieiuMes at 
which the sound meter deviates appn*- 
(‘iably from the design objective curve 
' that is, tlM‘ acoustical curve C in Figiiri' 
I.S deviates substantially from a straight 
line), suitable corn'ctiims can Ih.' made. 

For iiistaiK'i', assume a s(tund (Consists 
almost entirely of a stnmg compoiK'iil 
at 7000 cycles. From Figure IS we find 
that the meter is .S dh t(M) si'iisitive at 
this frequemry, and from Figure 18 we 
find that the analyzi'r is db low in 
s4'nsitivity at this fn'ipiencv. Thus we 
know that our reading is 2..v db t(M> high. 
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h'ici'RK 18. 'Pypiral curve iif'I’vPK 7(>0-A Soiiiitl Analyzer. A caliliratiun of tliiH type may 

he made eanily hy anyime having a HatiAfactory amJio’freqnemry oni’tllator uml vacunm-tnbe 
voltmeter i>r other imlieating device. \ll that if» necessary ia to maintain a c*onMtaiit voltage at the 
input of the analyzer, tune the oncillator to variona freqiieneicH thronghont the range and at each 
freipiency tune the analyzer to exact remmance and read the indicating meter. 


For complex Hounds the ]»roeeiliire is 
longer, but not e4>niplieateil. 
Facli eomponeni fulling at u fnMnieney 
\%liere the meter <‘alibrution shows an 
appreciable irregularity should then l»e 
corrected as descril»ed alM)ve. (Correction 
will then l>c 

db = 10 logio ^ ( f) 

where Su is the sum of I hi* sipiares of the 
relative sound prt*ssures of the coni|iO- 
iients, including thosi* rornTted, and Si 
is the sum of the sipiares of the n*lative 
sound pressures of tlie com|M>nents Itt^forr 
i'tir nation. 

In general, all com|>onenls lower than 
10% of the loudest may Im* neglected in 
computing S-j and Si. However, it is 
im|M>rtunt that tin* same com^ionents lie 
used in compiiling both S 2 and S|. 

Kelative sound pressun*s may Ik* read 
directly from the |M*rcentag(* scale of I lie 
I'yi'K 7()0-A \nalyzt*r, When Sj is 
smaller than Si I he corn'ction will Ik* 


negative, sinire the actual sound level 
will lie lower than tin* measured sound 
level. This correction should Ik* applied 
to the sound-level meter reading on the 
particular sound only.*^ 

11 is also |K>ssible, of course, by means 
of the analyzer to measure the alisolute 
amplitude of each com|M>nent individu¬ 
ally in tenns of decib<*ls, <'onvert all of 
these tigun*s to relative poiver ratios, add 
them together and convert the sum buck 
t<» decibels: and the answer shouhl In* 
the same. 'Pile first prm’edure oiitlineil 
above is generally more accurate, how¬ 
ever, since it automatically includes 
many low-amplitude com|K>nents or 
random noist* which may not show up in 
an analysis, but which, when ailded to¬ 
gether, may constitute a measurable part 
of the total sound energy. It is also 
somewhat simpler, reipiiring less «'alcu- 
lalioii. — II. II. Sixrrr 

(7Vi lie rontiiiuet!) 

** This limy br rtmd dtivflly fruiii llir (.rimra) Kmliu 

‘I'alilr I by ccMtaiilcring„ a* a puttrr ratio. 

•*1 


SHIPMENT OVERDUE? 


'file high (or low) |K)int in efTicient 
e\p(*diting is reached when the custctiner 
calls to chide us about late tielivery 
liefon^ we retvive the ortler. \ close 
set:ond is the complaint about ileliver\ 


wlH*n sliipineiil has lN*en made some time 
earlier, anti investigation shows that the 
niutt*rial has already lK*en received. Htith 
t)f I best* things hap)K*n. anti more fre- 
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quently llian weiiis rrusonahlr, fvrii in 
uar liiiit*. 

Traiis|M>rtatioii svKleiiis are ovi^rlaxiMl. 
hut lliey art* doing a fin<* job. and delays 
are iisiiall) negligilde. Personnel aiul 
laidlilies in every plant are earr>ing a 
iiiii(*li heavier h>ad than in normal times. 
Krnirs and mix-ups are hound to oeeur. 
hut we'll all have less trouble if we make 
sure that weVe right before we stpiawk. 

An impiiry about a sliipimnil that 
has already U*en re<‘i‘ived wastes not 
oidy your time and ours hut that of the 
transportation eompany as well, Iw- 
eause they tra<‘e the thing from shipp'r 
to consignee, tonly to find that it was 
delivenMl some days earlier. 


\l the risk of being caught hv our 
own su|ipliers in the same |>ra<‘tiees we 
deplon* in others, weM like to suggest u 
couple of rules for the liarass<*d exjoediter. 

1. he sure the stuff has actiiallx been 
ordereil and tin* order a<*cepted. \s a 
corollarv to this, if it's a repair job xoii're 
chasing. Ik* sure \oii s«‘nt us the damaged 
instrument. 

2. If shipment is overdia*. check with 
your receiving tlepartment and with tia* 
ultimate us(*r in your plant to U* sure 
that the shipment has not Ir'cii received. 

hollow ing these rules will save a lot of 
telephone calls and a lot of time, hotli 
an* valuable in war time. 

II. II. Dawks 


SERVICE AND MAINTENANCE NOTES 


• IN THE PAST FEW MONTHS, 

Service and Mainteiianee Notes, not 
previously available, have been prepared 
for tile following instruments: 

Type Desvriptian 

r>61-l) Yacuum-Tuhe bridge 

r)83-.A Output Power Meter 

hl4- (I Selective Amplifier 

D Heterodyne Freipiency 
Meter 

f)17-C Interpolation Oscillator 

667-A Inductance bridge 

676-.A SO Kc Quartz Plate 

690-0 Piezo-Electric Os<*illator 

69D(! Te III peratlire-Oontrol Unit 

692 h Multivibrators 

693- h Sy ncronoine ter 

694- (Control Panel 

698- A I)uplex M III tiv ihrat<>r 

714-A Amplifier 

716 .A & h (Capacitance bridge 


723 A, b. OX I) Vacuiini.rulH- Pork 


727 A 

Vai-mim-T4ilM* Vollmeter 

72‘) A 

Megohmmeler 

7.57 A 

U-H-E Oseillulor 

7()'» A 

Sipiare-Wave (Ceneralor 

ao.5 \ 

Standard-.Signal (Genera lor 

'(13 A 

beat-Ereipiem*x < Iseillator 


(Customers who requested the S«*rvi<r 
and Maintenance Notes for these instru¬ 
ments in previous applii'utions have al¬ 
ready rei’eived cojiies. However, ifeipiip- 
nieiit in this list and in our latest cata¬ 
log has been purelias(*<l since .1 an nary, 
1942,ami the Nott‘8 are not in your files, 
copies XX ill he mailed upon receipt of 
the type and serial nundM*rs. 

If the himler originally sup|>lied xxill 
not ac(‘ommodate tin* additional page.s, 
another xxill Ik* s<‘ut upon rerpiest to the 
.Service Department. 
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